Background: Reducing errors in the preanalytical phase is difficult, which suggests the issue may be multidimensional. As such, qualitative research may be truly innovative in this context.
clearly state their purpose, which is complying with the principle of primum non nocere, in addition to preventing such errors from damaging the health of the population seeking care. 4 According to the report,"To Err is Human:
Building a Safer Health System," published by the US Institute of Medicine (IOM), 5 a large number of studies have been carried out that place particular emphasis on the importance of measures that could improve the management of this potentially dangerous issue.
The first step in monitoring errors in the preanalytical phase is to identify their existence. A wide number of scholars have worked on this topic, including Wiwanitkit, whose ground-breaking study on the application of ISO requirements at his hospital laboratory in Thailand 2 incited various other groups in different locations to tackle the problem on their own.
In Italy, the Plebani, Carraro and Lippi group, has been researching the preanalytical errors issue since 1997. Their first studies focused on the detection and description of errors. 1, 6 Later, the group studied how to develop preventive actions 7 once realizing that after 10 years, the problem still persisted, and was far from DOI: 10.1093/labmed/lmx078
being solved despite technological advances in that time frame. 8 In Sweden, the first studies by Wallin and Söderberg, and later Brulin, were published at the beginning of the present century. The researchers noted the important role nurses played throughout this time period, and began investigating the reporting of malpractice in taking blood samples.
They developed questionnaires which covered key points (such as sample labeling), and provided a comprehensive approach to the problem. [9] [10] [11] [12] [13] [14] Although the presence of errors in the preanalytical phase has been widely studied, difficulties found in reducing them suggests the issue is multidimensional and complex. Incorporating qualitative methods to research further gives rise to the alternative-adopting an emic approach, which puts the researcher in the position of the subject or group under investigation) What's more, by embracing the working knowledge of healthcare professionals, while also seeking to understand how and why they carry out processes and tasks in their daily work has led to the realization that gaps in our knowledge persist, thus implying that qualitative research may be truly interesting and innovative in tackling this issue. Until 2 recently published articles on the views of healthcare workers in the laboratory were released, 15, 16 these methods had not even been used in the study of preanalytical errors. As noted previously, some of the articles did emphasize the important role of nurses in this area, especially in terms of blood sampling. That said, several studies showed interventions designed specifically for nurses, which makes it impossible to avoid the key role these health professional play in preanalytics. 9, 10, 17 The present study follows this new line of research, going into greater depth with more comprehensive analysis. The aim of the study is to determine the viewpoints held by professionals working on tasks involved in the preanalytical process, with the assumption that these views are key to reaching an emic understanding of the possible sources. Indirectly, we attempt to identify the most relevant aspects to take into account when developing improvements, and then, suggest strategic directions for working towards the reduction of preanalytical errors.
Materials and Methods
We designed and carried out a descriptive study using a qualitative-based method. We used focus groups with a structured script based on strengths, weaknesses, opportunities and threats (SWOT) in the preanalytical process as an informationgathering technique. Participants included healthcare workers involved in the tasks specific to this process, including porters, drivers, nursing assistants, lab technicians, nurses and physicians. We conducted 4 multidisciplinary focus groups in 2 provinces in Andalusia (Spain): Huelva (West Andalusia) and Malaga (East Andalusia). In 2 of the groups (one in each province), employees from primary care (PC) centers participated, and in the other 2, workers from hospital laboratories participated. The study was approved by both provinces via the Research Ethics Committees with jurisdiction over the 2.
The 4 groups were similar in terms of participant profession, sex and age. The healthcare professionals taking part in this study were informed as to its objectives, in addition to the methods requiring their collaboration as informants. They were asked for verbal authorization, informed in regards to personal data protection legislation, and assured that they could withdraw from the study with no prior explanation should they choose to do so. In each of the 4 data collection sessions, one researcher took on the role of group chairperson while a research assistant facilitated data collection and ensured correct operation of technical and infrastructural resources. Each session was recorded on audio and subsequently transcribed for analysis.
The data analysis was carried out via the principles of Grounded Theory 18, 19 (GT). Grounded Theory is based on the progressive construction of a specific explanatory theory as it correlates to an issue or matter of special complexity. This means that the multidimensionality of the object of study, the diversity of possible approaches in its interpretation, or the existence of different perspectives or versions of the object, its specificity or casuistry are all favorable situations for the construction of an explanatory model tailored to the problem. As explained previously, our object of study is in line with these characteristics.
The raw data (basic input for the analysis) consists of transcripts from the focus group sessions. Those texts are encoded by analysts according to the different concepts determined in the discourse of the informants. In addition to the codes, analysts set the relationship between codes detected in the discourse. Concepts, their relationships, and the codes are then checked by several analysts, to ensure a solid base determining internal validity of our process, which is developed using QACDAS software, specifically Atlas.ti version 7.0, which is licensed to the University of Huelva, Spain. The outputs of this process were:
1) Basic exploratory analysis of the quantitative distribution of quotes for each code. We used the number of quotes as the base indicator of weight within the group discourse. Indirectly, this output was used to limit the number of codes introduced in the following phase of analysis (output 2). 2) A concept map or cognitive network of the health care workers' discourse. This was the most important step in achieving our objective. A network, or concept map (CM) from here on, is a cognitive or intellectual structure representing relationships between concepts or between patterns of concepts; it is also more generally understood as any explicit representation of the sets of conceptual meanings included in a structure of subjects' mental propositions. 20, 21 There are 2 reasons why CMs are valid in this case. The first reason revolves around the specificity of the conceptual field in which they are applied. The second reason has to do with the group nature of the data involved. In terms of the first, this study demonstrates the field of application as specific, since it is a particular work process within a health organization; thus we avoid the excessive complexity indicated in the literature as a consequence of the use of CMs with broader objects. In terms of the second, the data used in our study yields the group discourse of our participants. Social discourses are the object of a range of group research techniques, such as the focus group. Each discourse corresponds to a specific social grouping, understood as structured in and by its daily social activities, and constructed through the interaction of the individuals in the group. 22, 23 In the context of this study, we understand that that the professionals taking part in the preanalytical process, are a social group, especially when angling the lens of SWOT analysis onto their daily workload.
The nodes of our CM are codes attributed to each SWOT element, as identified in the discussions conducted among the health care workers. The links between codes and the type of each link (causality, association, belonging, and others) were inserted into the nodes based on the informants' literal statements or by direct deduction from these statements. For the purposes of clarity in creating our network, we applied a semantic layout, which uses a combined algorithm of density (number and type of links of each code with the others) and number of quotes. 24, 25 The resulting display, calculated by the software using this algorithm, distributed the nodes, or in our case the codes, from left to right and from top to bottom, with the highest-density nodes at the center of the chart. To increase the CMs yield of meanings, we set a minimum number of three citations for each node (code) to appear on the map. The semantic layout was also slightly changed without modifying its structure, which served to enhance visual clarity.
Results
A basic frequency analysis of references showed that the group of healthcare professionals collectively leaned towards the weaknesses in the system; 70% of references were made in this area. Strengths and threats had a more moderate presence, while opportunities were the least represented ( Table 1) .
Among the weaknesses most cited were logistics (transport and conservation of samples), and inconsistent compliance in terms of rules and regulations. What's more, 21% of the total quotes on weaknesses involved these 2. Participants also cited lack of training, communication problems with service users, IT systems that could be improved, and other factors relating to the labeling of samples as important factors. These represented 50% of references to weaknesses in the preanalytical process. On the other hand, participants saw the strongest features of the system as their own informal organization and the experience and willingness that they themselves brought to their work. More than 40% of references to strengths centered on these factors. And though participants thought computerization could be improved, computerization of the preanalytical process was cited, frequently and simultaneously, as a strength of the system (14%).
In terms of threats, participants clearly identified pressure of demand (increased workload) as paramount (32% of total references to threats), followed by staff turnover, which they identified as obstructing the management of the process and the delivery of service to the patient (19.4%). Opportunities perceived centered on 2 points: the progressive computerization of process management and reductions in spending. Participants cited a need for efficiency in their work, and put forward some extremely useful ideas for reducing the costs of the service.
When laying out the nodes semantically (Figure 1) , we see that pressure of demand, the regulatory aspects of the organization, and informal organization occupy the center of the network, that is, of the collective social discourse of the healthcare workers. These are the highestdensity nodes, those having the most relationships with other nodes, which make them the most interesting in strategic terms. The central position of these nodes indicates a higher density relationship with other nodes, which gives them more weight in terms of the overall explanation of the network and over overarching goal. What's more, the concept map shows a general view of the nodes, as well as the role of every node in the network, and even for its subnetworks. Key information, such as what node is related to which other/s, the relationship that links them, and nodes or groups of nodes relatively isolated from others provides an intuitive way of looking at the big picture that is the kingpin of our research.
Pressure of demand was seen as a threat to the system. This was felt by participants in terms of the obligation to take on a similar or higher workload than before, but with fewer resources. Lack of personnel, lack of replacements, an increase in number of tasks, greater management demands in each position, etc, were some of the factors that we found in discussions defining pressure of demand.
In the preanalytical process, pressure of demand can be exemplified by blood sampling, when patients crowd into corridors and an organization is put under considerable 
Figure 1
Conceptual map of the discourses obtained. Participants observed that staff turnover increased the patient overload. When new workers came on board, current staff had to show them the ropes of the job during situations of mounting pressure, thus increasing the risk of malfunction. Staff turnover was seen as a threat to the system. In the analysis of co-occurrences, the codes for "informal organization" and "co-workers' good will" appeared as strengths mitigating the "pressure of demand" threat. The group of colleagues, the experience of seasoned staff, and workers' general good will acted as a cushion against this pressure, thereby establishing informal practices of adaptation to stressful circumstances, in favor of the health professional, the patient and the entirety of the system.
Unfortunately, it's the workers who take the samples that change most. It seems to be what people like least, when someone new comes in they put them in extractions. Physician, PC The work roles aren't defined […] so you get there one day and there you are, either you're in urine or in… Nurse, PC (Other references: Appendix 1, Point 2)
The gap between reality and the regulations seemingly encouraged healthcare professionals to bend the rules. While they recognized rules regularized the processes, they often attested to the impossibility of following them, due to differing management expectations (even within their own centers) for the same tasks.
Female PC nurse: So the patient, what does he do? He puts it in the fridge at home, and he brings it to you in three tubes, and you fill out only one form, and you can do it; it's not ideal; so system is set up so that it's one tube, sticker, tube, sticker, tube, sticker, OK? So this guy said that often you got a request, with a sticker, and three days later another tube arrived on its own without a request, with the sticker from the previous day. That isn't any use to us because it's not in the system, I mean, now you can't put this number back into the system. These contradictory features of the group discourse (the existence of regulations and protocols vs non compliance, rational vs healthcare criteria) pointed to other perceived weaknesses, such as the complexity of the procedure laid down for the preanalytical process, the rigidity of the DIRAYA 1 app (an IT system used in the Andalusian state healthcare system to back up electronic clinical case histories), and the "gaps" not covered by the protocol but which inevitably emerged in the daily working routine (as in the case of specific protocols for children or pregnant women).
One basic thing is that all staff involved in extraction should have a key for DIRAYA, and training… because there are a lot of people who use it every day, and they've got a borrowed key… when they've got one. So then you have the situation where… OK yes, but the person has left, this key doesn't exist any more… I can't fix it for you… and so then you're going round in circles until… Nurse, laboratory (Other references: Appendix 1, Point 4)
In this context, the patients themselves were also seen as a source of stress and, as such, threats to of the way the processes work. Once again, informal organization emerged as a strength of the system, as did responding to organizational stress through unwritten rules, reorganization of tasks and freely offered help outside the normal duties of each professional's position.
"[…] so the guy that was here before did it for my husband so how come you won't do it?" "Well here they've always done it for him," "Well I don't think much of that," "Well the new people who come in, why do they change the rules?" And you say "I don't want to be squabbling like this!" But let's admit that it's not done right, and I do it, OK? And I'm the first one to do it wrong, but this is illegal. And it can happen that you can get into trouble, into real trouble. Administrative assistant, CP (Other references: Appendix 1, Point 5)
Informal organization also indirectly helped sustain the whole system in dealing with the staff turnover problem mentioned previously. However, turnover seemed to be more powerful in certain respects, than the resistance put up by informal organization, since the former still managed to destabilize the system and its processes. Healthcare workers tended to identify each task with a person rather than a role, so that when that person changed roles, a period of instability in processes resulted, which could be a source of error. The constant shifting of people to new jobs was the reason behind this destabilization. To tackle the issue, participants appealed to specialization in work teams. In their group discussions, the need for ongoing training in jobs and tasks emerged, as the "informal training" that workers received on the job from their colleagues was not deemed sufficient.
[ Healthcare workers also had interesting views on the computerization of the system. As noted previously, professionals involved in the study pointed out internal weaknesses stemming from aspects of regulation. Participants also expressed their confidence in the computerization of management, delineating it as a strength, and at the same time an opportunity. Despite it, they also identified computerization as a weakness, since it was not yet fully implemented in the system (with some modules pending). Computerization tended to allow for procedures when it should not have, and workers detected features which, in their view, would make procedures easier (a diagnostic profile, for example). At other times, the program was assessed as difficult to use or tiresome. Others participants cited difficulties in accessing the DIRAYA platform due to technical or infrastructural problems (the net going down, aging equipment, etc Healthcare workers also identified the patient as a source of stress in the system, especially certain groups including immigrant populations and the elderly. Oftentimes, patients did not understand instructions, though they claimed to, and this involved added work and procedure duplication.
Participants also noted scheduling appointments far in advance, while patient routinely forgot to keep them. The healthcare professionals saw this as a 2-way street: in while patients are responsible for their own care to a certain degree, the system is responsible for providing them with clear instructions, given at the appropriate time, and in their own language.
And it doesn't occur to me to tell them to fast, because it's something that for people it's not their first analysis, we're assuming they've done and/or specialist) are clearly identified as a weakness of the system, since they give rise to duplications in applications and added sources of internal stress.
As for the prescription and the rest… If you're going to give a patient a jab for something else, the "while we're about it," we often do it to keep people happy. 
Discussion
The various studies reviewed during the first stage of the study center their future lines of research on exhaustive analyses of causes of errors, adoption of quality control methods such as Failure Mode and Effects Analysis (FMEA), 25 and/or carrying out audits. Appropriate training and quality control techniques help guarantee good analytical results. They also provide suitable aid in avoiding incorrect clinical interpretations which may compromise patient safety. 26 The persistence of errors also gives rise to the hypothesis that our surroundings have an important influence on processes cited within this study. Better knowledge of the healthcare environment will make it easier to plan corrective actions and initiatives. We can then call on strategies, from research on the number of errors to investigation into the opinions of professionals involved in the process, in order to correct it from the inside out. 15, 16 Judging by our results, we can conclude affirm that the collective mind of healthcare professionals working on preanalytical processes is dominated by the weaknesses of the system. As our research demonstrates, healthcare professionals showed greater sensitivity to those aspects negatively affecting results, more specifically the probability of making errors in the preanalytical phase. Weaknesses in the system were considered mitigated or overcome through voluntary contributions of informal organization or general good will from fellow healthcare professionals. Furthermore, computerized monitoring and management of processes was also considered a valuable contribution to a given organization. Support from Information and Communication Technologies (ICTs), however, would only be fully functional if the appropriate resources and infrastructures were dedicated to it. Without them, the results have outcomes that conflict with the investment made in ICTs.
In our study, pressure of demand emerges as the main threat to the quality of the organizational product, namely, an efficient and error-free preanalytical phase. The pressure of demand was related in the participant's collective thought process, be it directly or indirectly, to staff turnover and the lack of specialization and stability in work teams. Currently, a deep economic crisis has infilatrated the whole health system. Numerous authors have written about its multifaceted consequences on welfare states 27,28 set against a backdrop of ideological questioning, particularly of state-run healthcare. On a personal and organizational level, studies also show how a lack of resources influcences professionals, organizational objectives, patients, and overall results. 29 The low number of strengths and opportunities detected via SWOT analysis does not prevent us from paying attention to their characteristics, which includes a negative outlook further fueled by a lack of perceived opportunities. Staff cuts and worsening work conditions do not shed the most favorable light on a flawed system, but in spite of it participants made suggestions for improving the efficiency of it. This self-assessment of the team's capacitiy to adapt emerges as an important tool in supporting processes. That professional experience, coupled with quality of service and the initiative workers rely on to do their jobs while helping the system as a whole, can be interpreted as a subliminal stratum of their discourse on which the system's main strengths and opportunities can be observed.
Positive self-assessment and a commitment to the system's objectives are also exemplified in the conflict between the criteria we identified, which includes rationalizing criteria (how to carry out processes in order to reduce organizational stress and costs) as opposed to healthcare criteria (how to reduce the discomfort caused patients by the intrinsic features of the preanalytical process). [29] [30] [31] Healthcare workers who participated in our study responded proactively to both these criteria, having recourse to informal solutions, taking on a greater workload, or carrying out processes in accordance with outdated regulations. We previously noted the relevance of nurses (both from the hospital and PC settings) in the preanalytical period, an aspect that is further emphasized by their participation in our focus groups. They made the majority of the comments recorded, which most likely has to do with their involvement in blood sampling, a key part of preanalytics. 16 Then there are the patients, who see these points as a fundamental part of the system. The outlook of both the patient and the healthcare professional are increasingly complementary and necessary for the efficacy and efficiency of management processes and the delivery of services. 32, 33 In this study, we observed the relevance of some aspects identified by recent academic productions involving innovatory models of patient care in the healthcare system. Some workers indicated indirectly that their own professional success lies in learning from their patients, in understanding their viewpoints, their cultures, and the ways they evaluate their care. 34, 35 What's more, the model of patient-educator is a natural consequence of our developing understanding of the patient as an integral part of the healthcare system itself. 36 Health care professionals identified communication and time management with patients as an important weakness, but with responsibilities shared between them and the system. Likewise, communication and time management were weakness identified in relationships between colleagues, between centers, and on the logistics level, which highlights the transversality of these areas and the need to address them in order to improve processes.
Conclusions
The areas where the SWOTs identified in this study are clustered can be seen as reference-points for the strategic organization of improvements in the system. At the same time, they map out directions for future work, which can be validated in other internal processes of the healthcare system. Thus, regulatory aspects (protocols, standards of practice), process management (computerization, training and specialization), communication (between colleagues, centers and with the patient) and resources (personal, turnover, materials, teams, infrastructures) could be indicated as the 4 areas around which healthcare professionals see the most critical need for error reduction in the preanalytical phase.
Lastly, the data obtained reinforced our previous studies in which we found that professionals find personal motivation in having their opinions taken into account by an organization at large. 15, 16 Thus, a qualitative approach allows us to get information that is very difficult to obtain using more traditional methods of analysis. 
5.
So, I was with the head of biochemistry the other day, the one who deals with… with all of us. [Apart from his own work] as a chemist, answering the phone… I was talking to him the other day for an hour in the hospital, and he can't even work! I mean… he can't work. I mean you can't imagine that phone [it doesn't stop ringing]! Physician, laboratory 6.
[You need] a stable team if you're to follow the protocols… because for example you find requests without an order, right? And then you go and you say, "Look at this and that…" and they start looking for them… And then they tell you: "No no no because this has to be checked by the health centres." And then you talk to someone else and they say, " Lab Nurse: Yes, but the problem is that the biochemistry lab analyses two thousand samples every day. So obviously, you can sort out… "Hey, this centre, it's gone down for some reason," and so the person there sorts out fifty… you can't start to sort out two thousand! 8.
Generally, we work with older people in this centre, right? Well they have a lot of trouble grasping what you say to them.
[…] Then also I've got a lot of foreigners who… For example, the Chinese. The Chinese don't understand anything. They say to everything "Yes yes yes," but it's "No no no" (laughs). "What's your name?" "Yes yes yes." "Does it hurt?" "Yes yes yes." "It doesn't hurt?" "Yes yes yes." Physician, PC
There are some patients that carry several cards. Then they go to the Physician and they give him the wrong card, the request comes in the name of the wrong person.
[…] For example a woman carries her daughter's card, or her husband's…, and then we give a positive pregnancy test to a captain in the Civil Guard. Assistant, PC
